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SUPPLEMENTAL SEDIMENT SAMPLING AT
ONONDAGA LAKE-EAST FLUME

..
This report summarizes the results of chemical analyses conducted on surface sediment

samples from the East Flume at Onondaga Lake. The sampling was conducted to deter-

mine the concentratiOftS of chlorobenzenes and other substances of concern in the East

Flume so that an evaluation of the potential eff~ of these substances on fishes and

wildlife in the area could be perfonned. The sampling was conducted in accordance with

procedures described in the Onondaga Lake RIfFS Supplemental Sampling PIan-ELlst

Flume SedimentS (PrI 1993b) and foll~ appropriate ProcOOures established for the

Onondaga Lake remedial investigation and feasibility study (RI/FS) study. These results

should be considered as an addendum to the Onondaga Lake RIfFS Substance Distribu-

tion In\JeStigation Data Report, \blume 1 (PTI 1993a).

SAMPLING LOCATIONS AND FREQUENCY

Sediment samples were collected at five stations bel<M' the spillWd.Y in the East Flume

(Figure I) on August 24, 1993. At each station, three surface sediment samples (0-2 cm

depth) were collected along a trdnsect across the ftume channel. Sampling points were

at the south end, middle, and north end of the trdnsect. ~ samples were analyzed for

site metals, site wlatile organic compounds, chlorinated benzenes, and pol~hlorinated

biphenyls (PCBs). The third sample WdS analyzed for target analyte list (fAL) metals and

cycmide and target compound list (ICL) organic compounds. In addition, all surface

sediment samples were analyzed for selected conventional parameters.
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FIELD METHODS

Surface saiiment samples were collected in accordance with the field methods titled Sur-

ficial Sediment Sampling Using a ~ \een Grab Sampler (Appendix B, PTI 1993a).

LA BORA roRY METHODS

.
The analytical methods used for the supplemental East Flume surface sediment study are

summarized below.

Conventional Analytes

Surface sediment samples were analyzed for calcium carbonate by gravimetric analysis

(Dean 1974), chloride by U.S. Environmental Pro~tion Agency (EPA) Method 325.1

(U.S. EPA 1983), total organic carbon by ~ey-Black titration (Piper 1942), grain-size

distribution by sieving (plumb 1981), and percent moisture by American Society of

Testing and Materials (~ Method D2216-SO (ASTM 1989).

Site and Target Analyte List Metals

The analyses for site metals (cadmium, calcium, chromium, copper, lead, magnesium,

total mercury, nickel, sodium, and zinc) and TAL metals and cyttnide were completed

in accordance with the Contract Laboratory Program (CLP) statement of \\Urk (SOO)

llM02. (U.S. EPA 1991a).
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Site and Target Compound List Volatile Organic Compounds

The analyses for site w1atile oIganic compounds (VOCs) were completed using a modi-

fied version of CLP Sa\V OLMOI.8 (U.S. EPA 1991b). The modified list of target ana-

lyres included benzene, toluene, ethylbenzene, total xylenes (BfEX), monochloroben-

rene, dichlorobenzenes (1,2-, 1,3-, and 1,4-isomers) and trichlorobenzenes (1,2,3-,

1,2,4-, and 1,3,5-isomers). The analyses for 'ICL \OCS were completed in accordance

with CLP Sa\V OLMOI.8 (U.S. EPA 1991b).
.

Target Compound List Semivolatile Organic Compounds

The analyses for TCL semiwlatile organic compounds (SVOCs) were completed in

accordance with CLP SON OLMOI.8 (U.S. EPA 1991b).

Target Compound List Pesticides and Polychlorinated Biphenyls

The analyses for TCL pesticides and PCBs were completed in accordance with CLP

SON OLMOI.8 (U.S. EPA 1991b).

PoI)'Chlorinated Biphenyls and Chlorinated Benzenes

The analyses for PCBs were compl~ in accordance with EPA SW-846 Method 8080

(U.S. EPA 1986), modified to include only PCBs as target compounds. The analyses

for chlorinated benzenes were compl~ in accordance with a modification of EPA SW-

846 Method 8120 (U.S. EPA 1986). The modified list of compounds included the

analysis of three tetrachlorobenzene isomers, pentachlorobenzene. and hexachlorobenz-

ene only.
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SUMMARY OF DATA QUALITY

The following ~ons describe the results of the quality assurance reviews perfonne(!

on the analytical data for the supplemental East Flume surface sediment study. Complete

quality assurance rqX>rts are presentm in Appendix A.

Some of the results summarized in '!abIes 1-10 were qualified as estimates (.I) during the

quality assurance review. As no~ in U.S. EPA (1989): MThe J-qualifier is p~ on-#

CLP data to p~de important infonnation about an analysis to a data user or decision-

maker, not to indicate 1<M' confidence in die analysis.. Al~ noted in U.s. EPA (1989):

MThe J-qualifier is a quantitative qualifier and can mean: 1) the target analyte is

definitely present, 2) the sample WdS difficult to analyze, 3) the value may lie near the

1<M' end of the linear range of the instrument, and 4) the value should nearly always be

seriously considered in decision-making."

Conventional Analyses

A total of 105 analytical results we;re reported by the laboratory, all at concentrations

ab(,.Ie the ~tion limit. No data were qualified or rejected during the quality assurance

revIew.

Site and Target Analyte List Metals

A total of 100 analytical results for site metals and 120 analytical results for TAL metals

Of these results, 90 site and 95 TALand t-ycmide were rqX>rtcd by the laboratory.

metals were ~rta1 at concentrations ab<1tIe the detection limit and 10 site and 25 TAL

metals were ~rta1 as undetected.

5 _1001- ...



During the quality assurance review, 37 results were qualified as estimated (i.e., a J

qualifier WdS attached to each result) be(:ause one or more of the following criteria were

not met: initial calibration, serial dilution, post digestion spike, matrix spike, and/or

laboratory duplicate. All results qualified as estimates have an acceptable degree of

uncertainty for use in the RI/FS.

Site and Target Compound list Volatile Organic Compounds
'#

A total of 110 analytical results for site \OCS and 165 analytical results for 1CL \OCS

were reportOO by the laboratory. Of these results, S6 site and 231CL VOCs were repor-

ted at concentrations above the quantification limit, 34 site and 133 TCL \OCS were

I'eIX>~ as undetected, and 20 site and 9 TCL \OCS were I'elX>rted at concentrations

belCNI the quantification limit.

All results reportOO as detected at concentrations below the quantification limit were

qualifioo as estimated (i.e., a J qualifier was attachoo to each result by the laboratory).

During the quality assurance review, II TCL \OC results were restated as undetected

because of blank contamination. All results qualifioo as estimates have an acceptable

degree of uncertainty for use in the RIfFS.

SeYeral tentatively identified compounds (rICs) were detectOO in the samples. ncs are

non-target compounds, and all nc results should be considered as estimates both qualita-

tively and quantitatively. All nc results are qualified J.

Target Compound LIst Semivolatile Organic Compounds

A total of 320 analytical results were reportOO by the laboratory. Of these results,

41 were reported at concentrations ab<7tIe the quantification limit, 217. were reported as

undetected, and 62 were rePorted at concentrations belCNI the quantification limit. All
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results are qualified J,

All of these resul ts

A total of 70 analytical results for PCB and 50 analytical results for chlorinated benzene

were IqX>rted by the laboratory. Se\Ien PCB and 40 chlorinated benzene results were

~rtM at concentrations ~ the quantification limits, 54 PCB and 10 chlorinated
.-r -~

benzene results were reported as und~, and 9 PCB results were reported at concen-

tIations be}<7N the quantification limit. All 9 PCB results reported at concentrations

be}<7N the quantification limit were qualified as estimated (i.e., a J qualifier was ati3Ched

to each result by the laboratory). During the quality assurance review, 40 d~ted and

10 und~ted chlorinated benzene results were qualified as estimated (i.e., a J qualifier

was at1aChed to each result) ~use holding time criteria were not met. All results

qualifioo as estimated have an acceptable degree of uncertainty for use in the RI/FS.
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RESULTS

The results for the East Flume surface sediment samples are presentOO in Thbles 1-10.
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TABLE 6. EAST flUME SEDIMENT - TARGET ANALYTE UST METALS AND CYANIDE

s.npi8No.: ~ 8~ ~ SDn2 820015
SWcwI No.: 8210 8211 8212 8213 8214

s...;)i;-oW 08: c./24,I83 ~ ~ c./24,I83 ~
An8Iya s.npIe D: S21~ 8211N S21~ 821SS 8214N
~ 1~ 1,840 4.8) 5.410 S,"
Ao-':" ry U U 10.2 U 1.4 U 17.5 U 12.3 U
A18«* 8 8.7 10.8 18.8 12.8
a n 144 18 a4 247 227
e.yIkn 0.11 0.18 U O..E 0.43 0.37
C.tmUn 0.81 U 1.5 U 1.3 U 2.5 U 1.8 U
c n S34,~ a2.~ a7 .(XX) ~,~ -,~
CtvomUn 11.3 10.5 &.1 31.2 32.2
~ 1.8 2.2 4.5 10.2 7.2
~ 13.8 17.2 ~ 75.6 42.8
Cy8*i8 3.8 7 0.56 1.1 1.3
~ 2.~ S.3X) 8:SJ 11.SX) 6.570
l88d 18 3).8 54.5 70.8 43.7
Meg~ 6,1~" 22.~ 8,- 10,600 12.800
M81g 181 1. - 2S7 237
Tot8'~ 7 J 1.8 J 4.7 J 3.8 J 2.8 J
Nck8I 4.8 5.8 1&.8 18.7 12.2
~ 1a ~ S76 m7 1,010
~ 0.4 W 0.64 W 0.82 J 1.2 W Q.8 W
~ 0$8 U 1A U 1.5 U ~7 U 1~ U
SodUn 1.870 7,5S) 2.140 S,1~ 8.240
~ 0.44 U ~ U 0.87 U 1.3 U 0$8 U
V " 1.8 5 13.8 3).8 14~
~ 1. J 123 J m2 J 64S J 35S J

N-.: AI.xo.~ ~..- i8p(;,-': - mg,1Ig dry ~
J - -:... .ac:
u-~~ac;

N-~8ki8d~"~
S - ~8ki8dn-.n~



TABLE 7. EAST FLUME SEDIMENT - TARGET COMPOUND UST
VOLATILE ORGANIC COMPOUNDS

s.npI8 No.: s~ S2XXI6 s~ S~12 S~15
SWan No.: 8210 8211 8212 S21S 8214

S8i".;*.w 0.: ~ ~ ~4/83 ~ ~
. ~. . 88n1J1e1>: 821w. S211N 8212N S21SS 8214N
Arom8~oc.-.

~ 47 a J . U 16 J 5,SX) U
Tc 75 78 10 J 7 J 1,100 J
~~... 5J aJ .u IJ &,au
~ 24U 45U .U au &,au
Xyt8W~ 1a ~ . u ~ 1~
c:-.~... 100 48 1~ 150 35.~

1Wag.-'--;""
c:-~~-- 24 U 45 U . U 23 U 5.«X) U
::; ": 24 U 45 U . U 23 U ~ U
C,'-.,*, 24 U 45 U ~ U 23 U 5.«X) U
~~d*-id8 24 U 45 U ~ U 23 U ~ U
1.1-D~ .. 24 U 45 U 36 U 23 U 5,SX) U
C:-.-*:.rn 24U 45U .U 23U 5,SX)U
1.2-D~ c: 24 U 45 U . U 23 U 5,8X) U
1,1.1-T 08tt 24 U 45 U . U 23 U 5,8X) U
c.ban ~ 24 U 45 U 36 U 23 U 5.«X) U
~~,b ": 24 U 45 U . U 23 U ~ U
1.2-D~~~-. 24 U 45 U . U 23 U 5.«X) U
~~-.-~L,b ": 24 U 45 U ~ U 23 U 5,SX) U
1.1.2-Ti'"y ,.,. 24 U 45 U . U a U 5,8X) U
:'-""-"'rn 24 U 45 U . U 23 U s.a U
1.1,2.2-T8trC:-.Ic;,-o.e 24 U 45 U ~ U 23 U 5.- U
V8¥ ...L,Ic.-'. 24 U 45 U . U 23 U s.a U
1.1-DictR..c 24 U 45 U ~ U 23 U 5.«X) U
1.2-Ok;.L.Iar 8c.I-. 24 U 45 U . U 23 U 5..x) U
.-1.s-Dict~i:f)ru~ 24 U 45 U . U 23 U s.a U
---1.s-DW;;.LR~~-.. 24 U 45 U . U 23 U 5,8X) U
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BTEX
CLP
CRDL
CRI
DQO
EPA
GFAA
ICP
illL
LCS
PCB
RPD
SOO
SOW
SVOC
TCL
TIC
VOC

..

benzene, toluene, ethylbenzene, and xylenes
Contract Laboratory Program
contract-~uired detection limit
ICP CRDL standard
data quality obj~tive
U.S. Environmental prote(:tion Agency
graphite furnace atomic absorption spectrometry
inductively couploo plasma-atomic absorption spectrometry
instrument detection limit
laboratory control sample
polychlorinated biphenyl
relative percent difference
sample delivery group
statement of work
semivolatile organic compound
target compound list
tentatively identifioo compound
volatile organic compound
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SUMMARY OFOUAUFIED DATA

A total of 105 analytical results were reported by the laboratory for the 15 surface sedi-

ment samples. All results were acceptably reported at a concentration above the method

detedion limit. No data. were qualified or rejected during the quality assurance review.

A summary of results for quality control procedures employed by the laboratory is pre-

sentOO in Table A-I.

SAMPLE DELIVERY GROUPS

The 15 surface sediment samples were analyzed for conventional analytes in 2 sample

delivery groups (SDGs) (Table A-2). The data packages for these SDGs contained all

documentation and data necessary to perform a complete quality assurance review.
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TABLE A.1. SUMMARY OF QUALITY CONTROL CHECKS-
CONVENTIONAL ANAL YTES

StatusQuality Control Check Comment

No data rejectedAcceptable

Acceptable

Acceptable

Completeness

Holding times

Analytical methods

Acceptable

Acceptable

Acceptable

Instrument performance

Initial calibration

Initial and continuingcalibration verification ..

Initial and continuing calibratio-
nation blanks

Acceptable

Acceptable

Acceptable

Method blank analyses

Accuracy (bias or recovery)

Laboratory control sample
recoveries

Matrix spike recoveries Acceptable

None submittedReference material recoveries Not applicable

Acceptable

Acceptable

Not applicable None submitted

Precision

Analyte quantification and de-
tection limits

Field quality control samples

No qualifier codes were addedd to
any results

OVERALL ASSESSMENT ACCEPTABLE

A-2 _0000_.484
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TABLE A.2. SAMPLES IN EACH SAMPLE DEUVERY GROUP-
CONVENTIONAL ANAL YTES

520001
520002
520004
520005
520007
520008
520010
520011
520013
520014

5210
5210
5211
5211
5212
5212
5213
5213
5214
5214

LAKE-SEDT

LAKE-SEDT

LAKE-SEDT

LAKE-SEDT

LAKE-SEDT

LAKE-SEDT

LAKE-SEDT

LAKE-SEDT

LAKE-SECT

LAKE-SEDT

08/24/93
08/24/93

08/24/93
08/24/93
08/24/93
08/24/93
08/24/93
08/24/93
08/24/93
08/24/93

520003

520006

520009

520012

520015

5210

5211

5212

5213

5214

LAKE-SEDT

LAKE-SEDT

LAKE-SEDT

LAKE-SEDT

LAKE-SEDT

08124/93
08124/93
08/24/93
08/24/93
08124/93.

I
I
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TABLE A-3. LABORATORY CONTROL SAMPLE RESULTS-
CONVENTIONAL ANAL YTES

Percent Recoverv-

200

0.40
Chloride

Total organic carbon

100

95

100

96

200

0.10
COOO58 Chloride

Total organic carbon

. Control limit for laboratprv control sample recovery is 80-120 percent, in accordance
with the data Quality objective for bias established for this project (PTI 1991 al.

b Values are reported in mg/kg for chloride and percent of total sample weight for total
organic carbon.

~

-'~'--'"

~
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~~

TABLE A-4. MATRIX SPIKE RECOVERIES-
CONVENTIONAL ANAL YTES

~

Percen~
RecoveryAnalyteStation

~~

103

97

Sample
ID

Sample Identifiers

Sample
No.

Data
Package

Chloride

Total organic carbon

NCb

89
521108/24/935211520006COOO58

Chloride
Total organic carbon

~

. Control limit for matrix spike-recovery is 75-1 25 percent. in accordance with the data quality

objectives established for this project (PTI 1 991 a).
b NC - not calculated; original concentration was ~ 4 times the spike concentration

.

~~~

_1001_'"
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A quality assurance re\riew of laboratory data was completOO for site metals (cadmium,

calcium, chromium, copper, lead, magnesium, total mercury, nickel, sodium, and zinc)

in 10 surface sediment samples and for target analyte list (TAL) metals (aluminum,

antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper,

iron, lead, magnesium, manganese, total mercury, nickel, potassium, selenium, silver,

sodium, thallium, vanadium, and zinc) and cyanide in 5 surface sediment samples.

These data are associated with the 1993 supplemental field investigation conducted at the

East Flume, a tributary of Onondaga Lake (PTI 1993). All data are acceptable for the

uses identified in the work plan (P11 1991 b). Qualifier axles have been added to mme

of the accepted ~ts to indicate minor irregularities in the analyses that could aff~ the

bias or precision of the felX>rted value.

SUMMARY OF QUALIFIED DA TA

A total of 100 site metal and 120 TAL metal analytical results were reported by the lab0-

ratory for the 15 surface sediment ana1y~. Of these results, 90 site metals (90 percent)

and 95 TAL metals (79 percent) were acceptably rqK>~ at a concentration above the

methOO dei-e!:tion limit and 10 site metals (10 percent) and 25 TAL metals (21 percent)

were repo~ as und~ (the method dete(:tion limit was reported by the laboratory

with a U qualifier). During the quality assurance review, 22 site metals (22 percent) and

15 TAL meQ1s (12 percent) were qualified as estimated (J). No data were rejected dur-

ing the quality assurance review.
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TABLE A-6. SUMMARY OF QUAUTY CONTROL CHECKS-
SITE METALS AND TARGET ANAL YTE LIST METALS

No data rejectedAcceptable

Acceptable

Completeness

Holding times

AcceptableAnalYtical methods

Instrument performance

Acceptable; Qualified for.
cadmium

See Initial CalibrBtion sectionInitial calibranon

AcceptabieInitial and continuing
calibration verification

Initial and continuing
calibration blanks

Acceptable

AcceptableMethod blank analyses

Instrument-specific Quality control
procedures

Acceptable; qualified for:
zinc

See Serial Dilution of
S6inp1es for ICP Analysis
section

Inductively coupled pIasma-
atomic absorption spectrometry

Acceptable; Qualified for:
selenium

See Qu8Iity Control
Procedures for GFAA section

Graphite furnace atomic
absorption spectrometry

Accuracy (bias 01 recovery)

Acceptablelaboratory control sample
recoveries

Possible bias for lead and
selenium; see Matrix Spike
Recoveries section

Acceptable; Qualified for:
lead
selenium

Matrix spike recoveries

Not applica~e None submittedReference material recoveries

See Precision sectionAcceptable; qualified for:
mercury

Precision

AcceptableAnalyte quantification and method
detection limits

Qualifier codes added to
selected results; see
Summary of Qualified Dam
section

OVERAU ASSESSMENT ACCEPTABlE; no serious
concerns

I

I
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TABLE A-7. SAMPLES IN EACH SAMPLE DELIVERY GROUP-
SITE METALS AND TARGET ANAL YTE LIST METALS

520001
520002
520004
520005
520007
520008
520010
520011
520013

520014

lAKE-SEDT

lAKE-SEDT

LAKE-SEDT

LAKE-SEDT

LAKE-SEDT

LAKE-SEDT

lAKE-SEDT

lAKE-SEDT

lAKE-SEDT

LAKE-SEDT

5210

5210

5211

5211

5212

5212

5213

5213

5214

5214

08/24/93

08/24/93

08/24/93

08/24/93

08/24/93

08/24"3
08/24/93

08/24/93

08/24/93

08/24/93

520003

520006

520009

520012

520015

LAKE-SEDT

LAKE-SEDT

lAKE-SEDT

LAKE-SEDT

lAKE-SEDT

5210

5211

5212

5213

5214

08/24/93

08/24/93

08/24/93

08/24/93

08/24/93

. All samples in SDG VOOO57 were analyzed for site metals.

b All samples in SDG VOOO58 were analyzed for TAL metals and cyanide.

-
..

..
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'TA QUALITY ASSESSMENT

Completeness

rejected during the quality assurance review.

Holding Times

All analytical holding time constraints and sample preservation requirements (PTI 1991a)

were met for all samples.

Analytical Methods

The analyses for site and TAL metals were compl~ according to the EP A CI.P

statement of work (SOW) ll..M02.1 (U.S. EPA 1991a).

Instrument Performance

metals analyses in the sediment samples are described below.

A-15



Initial Calibration

review.

Initial and Continuing Calibration Verification

mance and frequency of analysis.

Initial and Continuing Calibration Blanks

reanalyzed, with no further contamination observed; therefore, no nickel results were

qualified.

A-16 _1001



Method Blank Analyses

No site or TAL metals were observed at levels above 2 times the IDL in any method

blanks.

Instrument-Specific Quality Control Procedures

Instroment-spocific quality control procedures for analyses by ICP include interferalce

check samples and serial dilution of field samples. For analyses by graphite furnace

atomic ab~rption spectrometry (GFAA). quality control procedures include analysis of

post-digestion spikes and may also include analysis by the methoo of standard additions.

Results for d1ese procedures are evaluated below.

Interference Check Samples for ICP Analyses-
All interference ch~k sample results met the criteria for acceptable performance and fre-

quency of analysis

Serial Dilution of Samples fo, ICP Analyses

All serial dilution results met the criteria for ~table performance and frequency of

analysis, widt dte exception of zinc in both SDGs. All 15 results were qualified J during

the quality assurance review.

A-17 _1~1_A80



Quality Control Procedures for GFAA

GFAA quality control procedures were completed as required (U.S. EPA 1991a) and met

control limits, widt one exception. The post digestion spike reaJVery for selenium in one

sample exceedoo the control limit and was qualifioo J during the quality assurance

review.

Accuracy

The accuracy of the analytical results is eva1ua~ in the following ~ons in tenns of

analytical bias (LCS, matrix spike, and reference material ~veries) and precision

(laboratory duplicates).

Laboratory Control Sample Recoveries

The reA::Overies felX)l1ed for all LCS analyses met die criteria for acceptable perfonnance

and rrequmcy of analysis. A summary of LCS ra:()Veries is presented in Table A-8.

Matrix Spike Recoveries

The ~veries reJX>rted for all matrix spike analyses met the criteria for acceptable

perfonnance and frequency of analysis, with the exception of lead in the site metals

samples and selenium in the TAL metals samples. Lead results in all 10 site metals

samples and selenium results in all 5 TAL metals samples were qualifi~ J during the

quality assurance review. A summary of matrix spike ~veries is presen~ in

Table A-9.
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TABLE A-S. LABORATORY CONTROL SAMPLE RESULTS-
SITE METALS AND TARGET ANAL YTE LIST METALS

103
97
82

100
97
93

102
100
108
100

71
154

88
94
89

103

97
82

104
100

94
66
97

93
89

102

100
87

103
116
108

93
76

100

50-160
70-140
45-140
50-150
45-146
55-150
55-153
50-155
55-150
50-155

40-140
42-610
38-149
70-130
60-150
50-159
70-140
45-140
55-150
50-150
39-158
60-140
45-146
60-130
70-140
55-153
50-155
60-130
51-160
40-175
55-150
50-150
70-135
50-155

70
2,330

182
93
44

1,530
14

137
306

78

5.110
21
34
97

-- 58

70
2,330

182
120
93
62

8,620
44

1,530
145
14

137
2,560

33
64

306
140
40
78

100058
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TABLE A-g. MATRIX SPIKE RECQVERIES-
SITE METALS AND TARGET ANAL YTE LIST METALS

Sample Identifiers

99

85

90

57

96

82

84

90

90

89

85

102

86

88

91

101

81

88

110

87

52

84

81

90

86

ICP

ICP

ICP

GFAA

CVAA

ICP

K:P

ICP

ICP

ICP

ICP

ICP

ICP

tCP

K:P

AA

GFAA

ICP

CVAA

ICP

tCP

ICP

K:P

tCP

ICP

520004 5211

08/24/93 S211100058 S20006 52111

. Control limit for matrix spike recovery is 76-126 percent. in 8ccordance with the daU quality objectives established for
~ project (P1l 1991 al.

M - atomic absorption spectrometry
CV M - cold vapor atomic absorption spectrometry
GF M - graphite f~ atomic absorption spectrometry
ICP - inductively ~ plasma-atomic absorption spectrometry
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QUALITY ASSURANCE REVIEW SUMMARY.

SITE AND TARGET COMPOUND LIST VOLA TILE
ORGANIC COMPOUNDS IN SEDIMENT SAMPLES

A quality assurance reView of laboratory data was completed for site volatile organic

comJX)unds (V0Cs) (benzene, toluene, ethylbenzene, and xylenes [BTEX], monochloro-

,4-isomers], and trichlorobenzenes [1,2,3-,benzene, dichlorobenzenes [1,2 ,3-, and

1,2,4-, and 1 ,3,5-isomers]) in 10 surface ~iment samples and for target compound list

(TCL) VOCs in 5 surface sediment samples. These data are associated with the 1993

supplemental field investigation condu~ at the East Flume at Onondaga Lake (Pn

1993). All data are acceptable for the uses identifi~ in the work plan (Pn 1991b).

Qualifier codes have been addoo to some of the accepted results to indicate minor

irregularities in the analyses that could affect the bias or ~sion of the reported value

SUMMARY OF QUALIFIED DATA

A total of 110 site VOC and 165 TCL VOC analytical results were reJX}rted by the

laboratory for the 15 surface sediment samples. Of these results, 56 site VOCs (51 perc-

ent) and 23 TCL VOCs (14 percent) were reported at a concenntion above the

quantification limit, 34 site VOCs (31 percent) and 133 TCL VOCs (81 percent) were

reported as und~ (the quantification limit was reported by the laboratory with aU

qualifier), and 20 site VOCs (18 percent) and 9 TCL VOCs (5 ~t) were reported

as detected at levels below the quantification limit All results reported at concentrations

below the quantification limit were qua1ifi~ as estirna~ (i.e., a J qualifier was attached

by the laboratory).

-
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During the quality assurance review, 11 TCL VOC results (7 percent) were restated as

unde~ted because of method blank contamination. No data were rej~ted during the

quality assurance review. A summary of results for quality control procedures employed

by the laboratory is presented in Table A-II.

SAMPLE DELNERY GROUPS

The IS surface sedimmt samples were analyzed in 2 SDGs (fable A-12). The data

packages for these SDGs contain~ all documentation and data neces~ry to perform a

complete quality assurance review.

DA T A QUALITY ASSESSMENT

The specific quality control results asscx:iated with the data are discussed below, includ-

ing holding times, methodology, system perfonnance, and analytical accuracy (bias and

precision). Data quality was u~sed in temls of EPA CLP requirements (U.S. EPA

1991b) and DQOs established for this project (P111991a).

Completeness

The results reported by the laboratory for all site and TCL VOC analyses in s~

sediment samples were 100 iX'I-cent complete and met die project DQO. No data were

rej~ during the quality assurance review.
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TABLE A-11. SUMMARY OF QUALITY CONTROL CHECKS-
SITE AND TARGET COMPOUND LIST VOLATILE ORGANIC COMPOUNDS

QualitY Control Check
- --

Status Comment

No data rejectedAcceptable

Acceptable

Completeness

Holding times

Analytical methods Acceptable

Acceptable

.. Acceptable

See Method BlBnk Analyses section

Instrument performance

Mass spectrometer tuning

Calibration

Method blank analyses Acceptable; qualified for:
acetone
2 -butanone
Methylene Chloride

Accuracy (bias or recovery)

Surrogate compound
recoveries

Acceptable

Acceptablelaboratory control sample
recoveries

Matrix spike recoveries Acceptable

Precision Acceptable

Acceptable

Acceptable

Acceptable; all compounds See Tent6tive/y Identified Compounds
section

See Compound Quantification and
Detection limits section

Acceptable; qualified for:
all results reported at
concentrations below the
quantification limit

Intemal standard performance

Target compound
identificauon

T entauvely idenufied
compounds

C(Nnpund quantification and
detection limits

Field quality control Acceptable

OVERAU ASSESSMENT Qualifier codes added to selected
results; see Summary of Qualified Data
section

ACCEPTABLE; no serious
concerns

I
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TABLE A-12 SAMPLES IN EACH SAMPLE DELIVERY GROUP-
SITE AND TARGET COMPOUND LIST
VOLATILE ORGANIC COMPOUNDS

LAKE-SEDT

LAKE-SEDT

LAKE-SECT

LAKE-SEDT

LAKE-SEDT

LAKE-SEDT

LAKE-SEDT

LAKE-SEDT

lAKE-SEDT

LAKE-SEDT

LAKE-SEDT

520001

520002
520004
520005
520007
520008
520010
520011
520013

520014
520016

08/24/93

08/24/93

08/24/93

08/24/93

08/1;4/93

08/24/93

08/24/93

08/24/93

08/24/93

08/24/93

08/24/93

52
52
52
52
52
52

52
52
52
52

TBtA

820003
820006
820009
520012
520015
520016

08/24/93

08/24/93

08/24/93

08/24/93

08/24/93

08/24/93

8210
8211
8212
8213
8214

TBLANK-S

LAKE-SEDT

LAKE-SEDT

LAKE-SEDT

LAKE-SEDT

LAKE-SEDT

lAKE-SEDT

. All samples in SDG VOOO57 were analyzed for site volatile organic c0m-

pounds.
b All samples in SDG VOOO58 were analyzed for target compound list vola-

tile organic compounds.
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CaUbration

The initial and continuing calibrarions perfonnoo for all site and TCL VOCs met the

criteria for acceptable perfonnance and frequency of analysis

Method Blank Analyses

Acetone, 2-butanone, and methylene chloride were d1e only target comjX>unds det~~

in the method blanks for d1e TCL VOC analyses; no target comjX>unds were detecl~ in

the methoo blanks for the site VOC analyses. During the quality assurance review

11 IesUlts (4 for acetone, 2 for 2-butanone, and 5 for methylene chloride) associated with

die oontarninated method blanks were resta~ as undet-eci-oo. A U qualifier was applioo

to 10 of these IesUlts at the repmted con=1tration, and 1 result for med1ylene chloride

was restated to the ~on limit and assigned a U qualifier.

Accuracy

The accuracy of the analytical results is evaluated in the following sections in terms of

analytical bias (surrogate compound, LCS, and matrix spike recoveries) and precision

(matrix spike duplicates)

Su"ogate Compound Recoveries

The reA:X)veries reported by the laboratory for the surrogate (system monitoring) com-

pound added to all site VOC ~ment samples and the 3 surrogate compounds added to

all TCL VOC ~ment samples met the criteria for acceptable perfonnance, with

1 exception. For Q1e analyses perfonnoo for TCL VOCs, the surrogate re(:Overy

reported for toluene-da in one sample (Sample S20015) was below the lower quality

A-29 _I~I'--'"



control limit. No data associated with the TCL VOC analyses were qualifi~ b«ause

all other sunogate recoveries were acceptable and these outliers appear to be an isolatOO

incident. A summary of surrogate recoveries is presentOO in Table A-13.

Laboratory Control Sample Recoveries

The ~veries reported for all LCS analyses met the criteria for acceptable performance
..

and frequency of analysis. A summary of LCS ~veries is presented in Table A-14.

Matrix Spike Recoveries

The ~veries feJX)rted for the matrix spike and matrix spike duplicate samples and the

frequency of analysis met the criteria for acceptable performance, with the exception of

7 matrix spike ~eries which fell below the lower quality control limit of 50 percent.

Data are not qualified based on matrix spike results alone (U.S. EPA 1991c); therefore,

no results were qualified during quality assura.nce review. A summary of matrix spike

and matrix spike duplicate fe{;OVeries is presentOO in Table A-15.

Precision

The results for all duplicate matrix spike analyses met the criteria for acceptable

perfonnance and frequency of analysis, with two exceptions. The relative percent differ-

ence (RPD) for 2 sets of matrix spikes associa~ with site VOC analyses were outside

quality control limits. Data are not qualified based on matrix spike data alone (U.S.

BPA 1991c); therefore, no results were qualified during quality assurance review. A

summary of duplicate matrix spike results is presented in Table A-IS.

A-3D



TABLE A-13. PERCENT RECOVERY FOR SURROGATE COMPOUNDS-
SITE AND TARGET COMPOUND UST VOLATILE ORGANIC COMPOUNDS

Sample Identifiers Percent Recovery8

08/24/93

08/24/93

08/24/93

08/24/93

08/24/93

08/24/93

08/Z"/93

08/24/93

08/24/93

08/24/93

08/24/93

96

85

93

97

95

98

103

99

99

81

100

98

3

93-103

98

101

96

95

86

95

6

86-101

Mean

Standard deviation

Range

VOOO58 S20003

S20006
S20009
S20012
S20015

-

102
101
100
101
79
97
10

79-102

5210
5211
5212
5213
5214

08/24/93

08/24/93

08/24/93

08/24/93

08/24/93

5210
5211
5212
5213
5214

100
97
96
99
85
95
6

85-99

Mean
Standard deviation

Range

. Q.P ""'agate recovery control limit tOl' toluene-d. is 84-138 peIcent. tOl' bromofl~nzene is 59-113 percent. 1'-' 101'

1,2-dicNoroethane-dc is 70-121 percent.
~ - - Samples Nt SDG v00057 wet'e analyzed tOl' site VOCs, UwefOl'e, ~ ~ SlPogate com~ was req...red.

I
I
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TABLE A-14. LABORATORY CONTROL SAMPLE RESULTS-
SITE AND TARGET COMPOUND LIST VOLATILE ORGANIC COMPOUNDS

50

50

50

50

50

50

50

1,2-Dichlorobenzene

1 ,3-Dichlorobenzene

1 ,4-Dict\Iorobenzene

1.2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

1,3,5- Trichlorobenzene.
Monochlorobenzene

VOOO57 6,250

6,250

6,250

6,250

6,250

6,250

6,250

102

108

104

101

100

99

101

108

107

104

103

103

101

102

1,2-Dichlorobenzene
1 ,3-Dichlorobenzene

1,4-Dichlorobenzene

1,2,3- Trichlorobenzene

1,2,4- Trichiorobenzene

1,3,5- Trichlorobenzene

Monochlorobenzene

113

106

102

104

111

VOOO58 50

50

50

50

50

107

108

100

101

109

1,1-Dichloroethene

T richloroethene

Benzene

Toluene

Monochlorobenzene

93

102

98

95

100

90

104

99

98

104

VOOO58 6,250

6,250

6,250

6,250

6,250

1,1-Dichloroethene
T richloroethene

Benzene

Toluene

Monochlorobenzene

. Control limits for laboratory control sample recovery are 50-1 50 percent. in accordance with
the data Quality objective for bias established for this project (PTl1991 a).
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TABLE A-16. SUMMARY OF QUAUTY CONTROL CHECKS-
TARGET COMPOUND LIST SEMIVOLATILE ORGANIC COMPOUNDS

Status CommentQuality Control Check

Acceptable No data rejected

Acceptable

Completeness

Holding times

Analytical methods Acceptable

Acceptable

Acceptable

Instrument performance

Initial calibration

AcceptableContinuing calibration

Method blank Acceptable

Accuracy (bias or recovery)

Surrogate compound recover-
ies

Acceptable

Laboratory contr~
sample recoveries

Acceptable

Matrix spike recoveries Acceptable

Precision Acceptable

Internal standards performance Acceptable

AcceptableTarget compound identification

Acceptable; all compoundsT entativety identified
compounds

Compound quantification and
method detection limits

Acceptable; qualified for:
all results reported at con-
centrations below the
quantification limit

See Tentatively Identified Com-
pounds section

See Compound Quantification and
Method Detection Limits section

Field quality control Not applicable None submitted

OVERAU ASSESSMENT ACCEPT ABlE; no serious
concerns

Oualif"ler codes added to selected
results; see Summary of Qualified
Data section

I

A-34 _100'-"'.





Quality Control

The results for the field quality control samples associated with the surface

samples were acceptable. The field quality control samples consisted of 2 travel

and no site or target compounds were det-w-oo.

~~~~~~~
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TARGET COMPOUND LIST SEMIVOLA TILE
ORGANIC COMPOUNDS IN SURFA CE SEDIMENT
SAMPLES

A quality assurance review o( laboratory data was oompleted (or TCL semivolatile

organic compounds (SVOCs) in S surface sediment samples. These samples were collec-

~ (or the 1993 supplemental field investigation condu~ at the East Flume at Onon-

daga Lake (PTI1993). All data are acceptable (or the uses identified in the work plan

(P111991b). Qualifier croes have been added to some o( the acceptOO results to indicate

minor irregularities in the analyses that oould affect the bias or precision o( the reported

value.

SUMMARY OF QUALIFIED DA TA

A total of 320 SVOC analytical results were reported by the laboratory for the 5 surface

sediments. Of these results, 41 (13 percent) were acceptably reported at a concentration

above the quantificatioo limit, 217 (68 ~t) were rqx>rted as un~ (the quantifi-

cation limit was feiX>rted by the laboratory with a U qualifier), and 62 (19 percent) were

IelX>rted as ~ted at concentrations below the quantificatioo limit. All results reported

at concentrations below the quantification limit were qualifi~ as estimated (i.e., a J qual-

ifier was attach~ by the laboratory). No additional data were qualifi~, and no results

were rejected during the quality assurance review. A summary of results for quality con-

trol procedures employ~ by the laboratory is presented in Table A-16.
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TABLE A.17. SAMPLES IN EACH SAMPLE DELIVERY GROUP-
TARGET COMPOUND LIST

SEMIVOLA TILE ORGANIC COMPOUNDS

08/24/93

08/24/93

08/24/93

08/24/93

08/~/93

8210

8211

8212

8213

8214

LAKE-SEDT

LAKE-SEDT

LAKE-SEDT

LAKE-SEDT

LAKE-SEDT

S20003

S20006

520009

520012

S20015
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SAMPLE DELIVERY GROUPS

The 5 surface sOOiment samples were analyzed for TCL SVOCs in I SDG (fable A-I7).

The data package for this SDG contained all documentation and data necessary to per-

fonn a oomplete quality assurance review.

DA TA QUALITY ASSESSMENT

The specific quality control results associated with the data are discussed below,

including holding times, methodology, instrument perfonnance, and analytical accuracy

(bias and precision). Data quality was asr~~ in terms ofEPA CLP requirements (U.S.

EPA 1991c) and DQOs establish~ for this project (Pn 1991a).

Completeness

The results rCJX}rted by the laboratory for all TCL SVOC analyses in the surface sedi-

mmt samples ~ 100 percent complete and met the proj~ DQO. No data were rej~-

~ during the quality assurance review.

Holding Times

All analytical holding time constraints and sample preservation ~uirements (P'n 1991a)

were met for all samples.
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Analytical Methods

The analyses for TCL SVOCs were completOO according to the EPA CLP SOW

OLMOl.8 (U.S. EPA 1991b), modified to achieve the lower detection limits required for

the investigation. All modifications are outlined in the project quality assurance project

plan (P111991a)

Instrument Performance

The performance of the analytical system documented by the laboratory and verifioo

during the quality assurance review was acceptable. No changes in instrument per-

formance were indicated that would have resulted in the degradation of data quality

Mass Spectrometer Tuning

The mass spectrometer tuning ch~ks made by the laboratory prior to sample analyses

were acceptable

CaHbration

~

The results for the initial and continuing calibrations associa~ with all surface sOOiment

sample analyses met the criteria for acceptable perfonnance and f~uency of analysis

Method Blank Analyses

No TCL SVOCs w~ detected in any method blanks

A-41
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TABLE A-19. LABORATORY CONTROL SAMPLE RESULTS-
TARGET COMPOUND LIST SEMIVOLA TILE ORGANIC COMPOUNDS

625

625

417

417

625

417

417

417

625

625

417

4-Chloro-3-methylphenol

2 -Chlorophenol

1,4-Dichlorobenzene

2,4-Dinitrotoluene

4-Nitrophenol

1 ,2,4- Tri~lorobenzene

Acenaphthene

N-N itroso-d i-n-propyiamine

Pentachlorophenol

Phenol

Pyrene

. u.s. EPA (1991 b) quality control limits for spike percent recoveries are as follows:

26-103
25-102
28-104
28-89
11-114
38-107
31-107
41-126
17-109
26-90
35-142

4-Chloro- 3-methytphenol
2 -Chiorophenol
1,4-Dichlorobenzene
2,4-Dinitrotoluene
4-Nitrophenol
1,2,4-Trichlorobenzene
Acenaphthene
N-N itroso-di-n-pr opylamine
Pentachlorophenol
Phenol
Pyrene

.

.

. A-43
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matrix spike results alone (U.S. EPA 1991c); therefore, no results were qualifioo during

the quality assurance review. A summary of matrix spike and matrix spike duplicate

~veries is presentOO in Table A-20.

Precision

The results for all duplicate matrix spike analyses and the frequency of analysis met the
..

criteria for acceptable perfonnance, with 2 exceptions. Compound-specific RPD criteria

were not met for 2 matrix spike results. In addition, I duplicate LCS did not meet the

control limit for precision (see Table A-19). No results were qualified during the quality

assurance review because the exceed~'lces were associated with anomalous recoveries.

A summary of duplicate matrix spike results is presented in Table A-20.

Internal Standards Performance

Acceptance criteria for internal standard retention time and area counts were met for all

samples.

Target Compound Identification

The identification of all target analytes reported as detected at concentrations either above

or below the quantification limit was acceptable.

Tentstively Identified Compounds

SeveralllCs were d~ted in the samples, including various hydrocarbons and several
.. unidentifiable compounds. A J qualifier was applied to all TIC results during the quality
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TABLE A-21. SUMMARY OF QUALITY CONTROL CHECKS-
TCL PESTICIDES AND POLYCHLORINATED BIPHENYLS;

POLYCHLORINATED BIPHENYLS AND CHLORINATED BENZENES

StatusQuality Contr~ Check Comment

Acceptable

Acceptable; Qualified for:
all 50 chiorinated
benzenes

No data rejected

See Holding Times section

Completeness

Holding times

Analytical methods Acceptable

Acceptable

Acceptable

Acceptable

Instrument performance
(calibration)

Method blank analyses

Accuracy (bias or recovery)

Su"ooate compound
recoveries

Acceptablelaboratory control sample
recoveries

Matrix spike sample
recoveries

Precision

Acceptable

Acceptable

See Compound Quantification and
Method Detection limits section

Target compound identification

Compound quantification and
method detection limits

None submittedField quality control samples

Acceptable

Acceptable; Qualified for:
all results reported at
concentrations below
the Quantification limit

Not applicable

OVERAll ASSESSMENT Qualifier codes added to selected
results; see Summary of OuaHfied
O.r. section

ACCEPTABLE; no serious
concerns
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assurance review in accordance widl U.S. EPA (1991c). A J qualifier is assigned to all

non-target compound results because the identification is tentative and because no

calibration curve is available to allow rigorous quantification.

The calculations for t4rget compound quantification and method dete(:tion limits were

acceptable for all target analytes. A total of 62 TCL SVOCs were dete(:tOO at levels

below the detection limit; these results were qualified at estimates (assigned a J qualifier

by the laboratory and during validation). All reportOO detection limits met the project

DQO.

Field Quality Control

No field quality control samples were submitted to the laboratory as field quality control

samples for TCL SVOC analyses.
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QUALITY

A quality assurance review of laboratory data was completed for TCL pesticides and

JX}lychlorinated biphenyls (PCBs) in 5 surface sediment samples and for PCBs and chJori-

nated benzenes (i.e., 1,2,3,4-, 1,2,3,5-, and I ,2,4,5-tetrachlorobenzene, pentachJoroben-

~,and hexachlo~zene) in 10 swface sediment samples. These data are associated

with the 1993 supplemental field investigation conducted at the East Flume at Onondaga

Lake (P'n 1993). All data are acceptable for the uses identified in the work plan (P'n

1991b). Qualifier codes have been added to some of the accepted results to indicate

minor irregularities in the analyses that could affect the bias or precision of the reported

value.

SUMMARY OF QUALIFIED DA TA

A total of 140 TCL pesticide and PCB, 70 PCB, and 50 chlorina~ benzene analytical

results were JelX>rted by the laboratory for the 15 surface sediments. Of these results,

7 (10 percent) PCB and 40 (SO percent) chlorinated benzene results were acceptably

1'eIX>~ at a concentr4tion above the quantification limit, all 140 (100 percent) TCL

pesticide and PCB results, 54 (77 percent) PCB, and 10 (20 percent) chlorinated benzene

results were Iq>O~ as und~ (the quantification limit was reported by the labora-

tory with a U qualifier), and 9 (13 percent) PCB results were reported as detected at con-

centrations below the quantification limit. All results reported at concentrations below

A-48.



the quantification limit were qualified as estimated (i.e., a J qualifier was attached to the

results by the laboratory). During the quality assurance review, 40 d~ted chlorinated

benzene and 10 unrl/!:-LPdM chlorinated benzene results were qualified as estimated

(assigned a J and UJ, JQ~ve1y) ~use holding time criteria were not met for

required sample reanalyses (see Holding 1ime soction for details). No results were

rejected. A summary of results for quality control p~ures employed by the labora-

tory is presented in Table A-21.

SAMPLE DELIVERY GROUPS

The 5 surface sediments analyzed for TCL pesticides and PCBs and the 10 surface sedi-

ment samples analyzed for PCBs and chlorinated benzenes were analyzed in 2 SDGs

(fable A-22). The data packages for d1ese SDGs cont3in~ all documentation and data

n~-SS2..ry to perfonn a complete quality assurance review.

DA T A QUALITY ASSESSMENT

.,

The specific quality control results associated with the data are discu~ below, includ-

ing bolding times, med1odology, instrument performance, and analytical accuracy (bias

and ~sion). Data quality was u~~ in tenDs ofF2A Cl.P ~uirements (U.S. F2A

1991b) and the DQOs establisboo for this project (P111991a).

Completeness

,

.

The results reported by die laboratory for all TCL pesticide and PCB, PCB, and chlori-

nated benzene analyses were 100 percent complete and met the proj~ DQOs, with the

exception of specific holding time.. criteria for the chlorina~ benzene analyses. No data

were rejected during the quality assurance review.
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TABLE A-22. SAMPLES IN EACH SAMPLE DELIVERY GROUP-
TARGET COMPOUND LIST PESTICIDES AND

POLYCHLORINATED BIPHENYLS;
POLYCHLORINATED BIPHENYLS AND

CHLORINATED BENZENES

520003
520006
520009
520012
520015

LAKE-SEDT

LAKE-SECT
LAKE-SECT
lAKE-SEDT
LAKE-SEDT

5210

5211
5212
5213
5214

08/24/93

08/24/93
08/24/93.
08/24/93
08/24/93

520001
520002
520004
520005
520007
520008
520010
520011
520013
520014

lAKE-SEDT
lAKE-SEDT
lAKE-SEDT
lAKE-SEDT
LAKE-SEDT
LAKE-SEDT
LAKE-SEDT
LAKE-SEDT
LAKE-SEDT
LAKE-SEDT

5210
5210
5211
5211
5212
5212
5213
5213
5214
5214

08/24/93

08/24/93
08/24/93
08/24/93
08/24/93
08/24/93
08/24/93
08/24/93
08/24/93
08/24/93

~
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TABLE A-24. LABORATORY CONTROL SAMPLE RESULTS-
TARGET COMPOUND UST PESTICIDES AND POLYCHLORINATED BIPHENYLS;

POLYCHLORINATED BIPHENYLS AND CHLORINATED BENZENES

33

17

17

33

33

17

96

109

P00057 PCB 1248

Hexachlorobenzene

84
15

110

102

. u.s. EPA (1991 b) quarrty control limits for matrix spike percent recoveries are as follows:

4,4'-DDT 23-134
Aldrin 34-132
y-BHC (lindane) 46-127
Dieldrin 31-134
Endrin 42-139
Heptachlor 35-130

Control limits for laboratory control sample recovery is 1 50 percent. in accordance with
the data quality objecUve for bias established for this project (PTI 1991 a).
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Matrix Spike Recoveries

No results were

Precision

Target Compound Identification

review.
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